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heat-treating the mixture powder in the air at 700-1000°C. 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the positive-electrode material for rechargeable lithium-ion batteries, 

and its manufacturing method. 

[0002] 

[Description of the Prior Art] In recent years, with progress of electronics technology, the miniaturization of various 
electronic equipment and lightweight-ization progress, as the result, it is reduced inevitably and the receipt space of the 
cell within a device has also turned narrow. In order to correspond to reduction of the receipt space of a cell, the 
miniaturization of a cell is required and development of a long lasting cell is desired by high-energy density. 
[0003] As a rechargeable battery which can be charged, although the nickel cadmium cell was put in practical use, the 
energy density of this cell should not be satisfied and has the fault of containing cadmium in a cell. The cell 
subsequently to a commercial scene introduced into the nickel cadmium cell is the nickel hydrogen type which can 
discharge a high current at rapid charge and a rapid moment, and the lithium secondary battery was also realized at the 
period. When it charged during use, the lithium became the crystal of a dent light, the lithium secondary battery was 
leaked by inter-electrode, and since the exploding accident was caused, manufacture has been stopped. A nickel 
hydrogen type cell has a fault of a low in heavy one and the energy density per volume. 
[0004] Safety of the rechargeable lithium-ion battery was high in order riot to use a metal lithium for a negative 
electrode, and it was observed as a cell by which high-energy density is obtained recently, and mass production was 
started as a result of much ED. 
[0005] 

[Problem(s) to be Solved by the Invention] as 4 Class V positive-electrode material of a rechargeable lithium-ion 
battery — alpha-NaFeO 2 LiCo02 of structure, and LiNi02 And LiMn 204 of cubic Spinel structure etc. — the matter 
is known However, in order to invite the fall of capacity at an early stage if charge and discharge are repeated when 
these matter is used for the positive electrode of a lithium secondary battery, the property of practical use level is 
difficult to get. Then, an improvement of the charge-and-discharge property of 4 Class V positive-electrode material of 
a rechargeable lithium-ion battery is desired. 

[0006] LiCo02 with the charge-and-discharge property that it is sufficient of the three above-mentioned compounds 
Although used abundantly, since a production country is limited very much, the cobalt which is the major component i; 
an expensive rank, and acquisition also has a bird clapper difficult according to political conditions. LiCo02 
Manufacture is Li2 C03. xCo(OH)2 and yCoC03 The compound 2-x of the oxygen deficiency which can attain high- 
energy density by this manufacture method although carried out by calcinating by 800 degrees C-900 degreeC after 
mixture, i.e., LiCoO, It is hard to generate. 

[0007] On the other hand, LiMn 204 The manufacture raw material was abundant, the price was cheap, and since a 
manufacturing cost was also cheap, various examination was made towards utilization. LiMn 204 Mn02 Li2 C03 A 
manganic acid ghost and lithium salt could be easily compounded by the method of heat-treating after mixture and 
trituration, and, generally the thing of 1 :2 was manufactured for the mole ratio of a lithium and manganese in the 
amount of stoichiometrics. [ like ] This matter did not have bad practical service capacity and cycle property which are 
the foundations of a cell property. 

[0008] Even if this invention solves the above-mentioned problem in a rechargeable lithium-ion battery and repeats 
charge and discharge over a long period of time by high-energy density, it has very few falls of capacity and aims at 
offering the positive-electrode material for rechargeable lithium-ion batteries which can obtain the long cell of a life, 
and its manufacturing method. 
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[0009] 

[Means for Solving the Problem] The positive-electrode material for rechargeable lithium-ion batteries of this inventioi 
is shown by molecular formula LiX Mn2 OY (1.1<=X<=1.5, 4.2< Y<=4.4) by cubic Spinel structure. This positive- 
electrode material for rechargeable lithium-ion batteries is within the limits whose lattice constant a is 8.16A - 8.18A, 
and true density rho is 3.1 g/cm3 - 3.5 g/cm3. It is characterized by being within the limits. 

[0010] LiC0H-H2 O is used for this positive-electrode material for rechargeable lithium-ion batteries as Mn 203 and a 
lithiiim raw material as a manganese raw material, and after mixing and grinding this raw material, it is manufactured 
by heat-treating by 700 degrees C-1000 degreein the atmosphere C. 
[0011] 

[Function] The rechargeable lithium-ion battery which used the positive-electrode material for rechargeable lithium-ior 
batteries of this invention for the positive electrode shows the stable charge-and-discharge property with a very small 
capacity fall. LiMn 204 known as one of the conventional positive-electrode material according to a JCPDS (Thejoint 
committee on power diffractionstandards) card - a lattice constant a - 8.248 A and true density rho - 4.281 g/cm3 it 
is . On the other hand, for the positive-electrode material for rechargeable lithium-ion batteries of this invention, it is 
shown by molecular formula LiXMn2 OY (1.1<=X<=1.5, 4.2< Y<=4.4), and is within the limits whose lattice 
constant a is 8.16A - 8.18A, and true density rho is 3.1 g/cm3 - 3.5 g/cm3. It is within the limits. 
[0012] When these are compared, the positive-electrode material for rechargeable lithium-ion batteries of this inventiot 
is conventional LiMn 204. There are many rates of the lithium to the manganese under crystal and oxygen, a lattice 
constant a is small, and it turns out that true density rho is remarkably small. Li atom replaces this by the site to which 
Mn atom originally exists, and since the ionic radius of replaced Li atom is smaller than the ionic radius of Mn atom, it 
is considered that a lattice constant a becomes small. It is thought that true density rho is very small since Li atom with 
mass smaller than Mn atom or the oxygen atom has replaced by the position of Mn atom which should exist in the unit 
cell of a crystal. 

[0013] The charge-and-discharge reaction of a rechargeable lithium-ion battery occurs, when a lithium ion carries out 
the intercalation of the inside of the crystal of positive-electrode material. The crystal structure of positive-electrode 
material influences a cell property greatly. It is thought that the positive-electrode material for rechargeable lithium-ion 
batteries of this invention has from this the cubic Spinel structure which it was very easy to diffuse a lithium ion, was 
not easily destroyed to the repeat of a charge-and-discharge cycle, but was stabilized extremely. 
[0014] Li atomic weight to which it participates in diffusion as a guess of this reason that there are more Li atoms and 
oxygen atoms than the amount of stoichiometrics within a crystal is made to increase, and it is thought that the 
superfluous oxygen atom is contributed to the formation of the van der Waals layer which continues holding Spinel 
structure on the other hand. Mn 203 which has a hole child by the shortage of Mn atom as a start raw material Rather 
than a carbonate, by using scarce LiOH-H2 O for reactivity, the invasion diffusion reaction of Li to a hole child 
advances more, and cubic Spinel structure can be maintained also by molecular formula LiX Mn2 OY of this invention 
(1 . 1<=X<=1 .5, 4.2< Y<=4.4). 
[0015] 

[Example] The example of this invention is described in detail below. Specified quantity precise weighing of the LiOH 
H2 O was carried out as Mn 203 and a lithium raw material as a manganese raw material, and after having used the 
agate mortar, mixing and grinding these enough, it put into the boat made from an alumina, and heat-treated in the 
atmosphere. Heating temperature at this time was set to 700degreeC, and heating time was made into 12 hours. Thus, 
the mole ratio of a lithium and manganese compounded the Li-Mn compound used as 1 .33:2. 

[0016] In addition, the Li-Mn compound with which same processing is performed as an example of comparison, and 
the mole ratio of a lithium and manganese is set to 1 :2 and 0.86:2 was compounded. Next, the electrode was created 
using these three kinds of Li-Mn compounds, and the cell was assembled. A Li-Mn compound, carbon black, and 
Teflon powder were weighed precisely so that it might become the weight ratio 90:5:5, and they were fully rolled out ii 
the shape of a sheet after kneading, what was stuck to the charge collector of **** made from stainless steel by 
pressure was created, and it considered as the positive electrode. On the other hand, what stuck the lithium foil with a 
thickness of 1mm to the charge collector of the same **** made from stainless steel as a positive electrode by pressure 
as a negative electrode was created. These positive electrodes and negative electrodes are piled up through a separator, 
and constitute 3 pole cell by being immersed in the electrolytic solution with a reference pole. The reference pole used 
the electrode which consists of the completely same lithium as a negative electrode. The electrolytic solution is liquid 
ldm3 which mixed propylene carbonate and dimethoxyethane at a rate of 1 : 1 . As an electrolyte, it was made to 
dissolve and the one-mol 6 fluoridation arsenic-acid lithium was prepared. 

[0017] Thus, the charge-and-discharge cycle examination was performed about the cell with three assembled kinds of 
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different positive electrodes. Charge and discharge were repeated in current density 1.0 mA/cm2 and the voltage range: 
4.-3 V/3.0V. The result is shown in drawing 1 . In drawing 1 , as for the cycle property when a curve 1 uses the Li-Mn 
compound of this example (the mole ratio of a lithium and manganese is 1.33:2) for a positive electrode, and the curve 
2, the cycle property when the mole ratio of a lithium and manganese uses the Li-Mn compound of 1 :2 for a positive 
electrode, and the curve 3 show the cycle property when the mole ratio of a lithium and manganese uses the Li-Mn 
compound of 0.86:2 for a positive electrode. 

[0018] About three kinds of above-mentioned Li-Mn compounds, as a result of performing X-ray structure analysis, it 
was checked that these are cubic Spinel structure. Furthermore, it asked for the lattice constant a of these Li-Mn 
compounds from the X diffraction view. Moreover, it asked for density rho using the pycnometer, and it calculated the 
amount of oxygen in a compound from the weight change before and behind heat-treatment. 

[0019] The value of a lattice constant a, density rho, and the amount of oxygen in a compound is shown in Table 1. Tht 

mole ratio of oxygen to manganese showed the amount of oxygen. 

[0020] 

Table 1] 
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g/cm s 






1. 3 3:2 


8. 1 6 9 


3. 2 8 


2. 1 4 8 




1 : 2 


8. 19 6 


4.2 9 


2. Oil 


BMW 


0. 8 6:2 


8. 3 5 0 


4. 1 9 


1. 9 3 6 



[0021] The cell which used the Li-Mn compound of this example for the positive electrode had remarkably few 
capacity falls when repeating charge and discharge, and the service-capacity maintenance factor of 10 cycle eye to 1 
cycle eye was 91.3% so that clearly from the cycle characteristic curve of drawing 1 . Moreover, the Li-Mn compound 
of this example is understood that a lattice constant a and density rho are small from Table 1 compared with the Li-Mn 
compound of the example of comparison. 

[0022] As other examples of comparison, the Li-Mn compound was compounded by the conventional manufacturing 
method using the manganese raw material and lithium raw material which are generally used. It is Li2 C03 as Mn02 
and a lithium raw material as a manganese raw material. After having used it, setting the mole ratio of a lithium and 
manganese to 1 :2 and compounding a Li-Mn compound by the same method as an example, it was made 3 pole cell 
and the charge-and-discharge cycle examination was performed. The result is shown in drawing 2 . The curve 4 shows 
the cycle property, this Li-Mn compound has cubic Spinel structure by X-ray structure analysis — things were checked 
The service-capacity maintenance factor [ as opposed to 1 cycle eye in the cell which used this Li-Mn compound for 
the positive electrode ] of 10 cycle eye was 3.4%. 

[0023] Furthermore, as other examples of comparison, the Li-Mn compound was compounded using the manganese 
raw material used by the manufacturing method of this invention, and the lithium raw material generally used by the 
conventional manufacturing method. It is Li2 C03 as Mn 203 and a lithium raw material as a manganese raw material 
It was used, and after compounding three kinds of Li-Mn compounds from which the mole ratio of a lithium and 
manganese is different by the same method as an example, it was made 3 pole cell and the charge-and-discharge cycle 
examination was performed. The result is shown in drawing 3 . In drawing 3 , as for the curve 5, the cycle property 
when the mole ratio of a lithium and manganese uses the Li-Mn compound of 1 :2 for a positive electrode, and the curv 
7 show the cycle property when the mole ratio of a lithium and manganese uses the Li-Mn compound of 0.86:2 for a 
positive electrode, as for the cycle property when the mole ratio of a lithium and manganese uses the Li-Mn compound 
of 1 .33:2 for a positive electrode, and the curve 6. 

[0024] these Li-Mn compounds have cubic Spinel structure by X-ray structure analysis - things were checked The 
service-capacity maintenance factor of 10 cycle eye to 1 cycle eye of the cell to which the mole ratio of a lithium with 
the smallest capacity fall and manganese used the Li-Mn compound of 1 :2 for the positive electrode was 69.4%. 
Furthermore, as other examples of comparison, the Li-Mn compound was compounded by the conventional 
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manufacturing method again using the manganese raw material generally used and the lithium raw material used by the 
manufacturing method of this invention. 

[0025] LiOH-H2 O was used as Mn02 and a lithium raw material as a manganese raw material, after compounding 
three kinds of Li-Mn compounds from which the mole ratio of a lithium and manganese is different by the same 
method as an example, it was made 3 pole cell and the charge-and-discharge cycle examination was performed. The 
result is shown in drawing 4 . In drawing 4 , as for the curve 8, the cycle property when the mole ratio of a lithium and 
manganese uses the Li-Mn compound of 1 :2 for a positive electrode, and the curve 10 show the cycle property when 
the mole ratio of a lithium and manganese uses the Li-Mn compound of 0.86:2 for a positive electrode, as for the cycle 
property when the mole ratio of a lithium and manganese uses the Li-Mn compound of 1.33:2 for a positive electrode, 
and the curve 9. 

[0026] these Li-Mn compounds have cubic Spinel structure by X-ray structure analysis — things were checked The 
service-capacity maintenance factor of 10 cycle eye to 1 cycle eye of the cell to which the mole ratio of a lithium with 
the smallest capacity fall and manganese used the Li-Mn compound of 0.86:2 for the positive electrode was 86.0%. the 
Li-Mn compound the lithium of this example and whose mole ratio of manganese are 1 .33 :2 as drawing 1 , drawing 2 , 
drawing 3 , drawing 4 , and Table 1 are compared and are known — a lattice constant a — 8. 169A and density rho — 
3.28 g/cm3 it is — even if the cell which used this for the positive electrode repeats charge and discharge over a long 
period of time, it shows the outstanding cell property with it [ little / the fall of capacity is remarkable and ] This 
property is LiMn 204 known as a conventional positive-electrode material. It far exceeds a property. 
[0027] 

[Effect of the Invention] As explained above, even if it repeats charge and discharge over a long period of time by high 
energy density by using the positive-electrode material for rechargeable lithium-ion batteries of this invention, there arc 
very few falls of capacity and they can obtain the long cell of a life. Moreover, this positive-electrode material can be 
compounded very easily according to the manufacturing method of this invention. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Positive-electrode material for rechargeable lithium -ion batteries shown by cubic Spinel structure by 
molecular formula LiX Mn2 OY (1 . 1<=X<=1 .5, 4.2< Y<=4.4). 

[Claim 2] Positive-electrode material for rechargeable lithium-ion batteries according to claim 1 characterized by being 
within the limits whose lattice constant is 8.16A - 8.18A. 

[Claim 3] True density is 3.1 g/cm3 - 3.5 g/cm3. Positive-electrode material for rechargeable lithium-ion batteries 
according to claim 1 or 2 characterized by being within the limits. 

[Claim 4] The manufacturing method of the claim 1 characterized by heat-treating by 700 degrees C-1000 degreein the 
atmosphere C after using LiOH-H2 O as Mn 203 and a lithium raw material as a manganese raw material and mixing 
and grinding this raw material, a claim 2, or a positive-electrode material for rechargeable lithium-ion batteries 
according to claim 3. 



[Translation done.] 



http://www4.ipdl jpo.go.jp/cgi-bin/tranjive^ 2/4/0: 



(19)H#BHf»/r (JP) (12) & ^ !fe fft & (A) (ll)»fWHH»H»^ 

#W¥8- 102323 

(43)5*11 B ¥tf 8 ^(1996) 4 JI16H 



(51)Inta e 




FI 




H0 1M 4/58 








C0 1G 45/00 








H0 1M 4/02 


c 






4/04 


A 






4/50 














»JRJB<DS4 OL (4 6 K 




1$B¥6 -237658 


(7DWKA 


000165974 










(22) ABB 


¥dc6*p(1994) 9J330B 




SOKS=FftffiRfL©fc2TB6#l^ 






(7DWKA 


000005382 
















#^lim«^l1rfi±^Ka/ll 2 TB 4# 








1^ 






C72)38«H# 










*3^H5P*Mirfi3TB3«33# tSfM 














(74)ftfflA 


#Sbt $ Sfll (^2«) 











(54) B89§©«#] u^A-f*>^cS»ffljE««SMrft:^-©«gft 



(57) 

y (1. 1SXSS1. 5. 4. 2<Y^4. 4) 

j®.aifiS. 16A-8. 1 8A(DfmmXS>*). £ 
tl.W&%.pifi3. lg/cm 3 ~3. 5g/cm3 CO 

vytfVKiHfcLTIInt 0 3 , V^^Mmtt 
XL i OH • H: O^ffiBJU 

fc&*$W700* c-iooo- CTJilftKSirsc: 




(2) 



-102323 



:Oi (1. 1£X£1. 5,4. 2<Y£4. 4) X 
[H*B2] m-%m<8. 16A-8. 18AOK 

imm3} . is/cm* ~3. 5 S / 

m^2§ffl(vv^j*4*yzj&mmiEWift. 10 

AJSEfcLTLiOH • Hz OSftlflU ,I<7)®?*£S 
£\ »#Lfctfe*m+700* C-10 00* C«! 



[0001] 

mjEmtmmfttrtm&mzmtz. 20 

[0002] 

[0003] ^a^HTIg^-i5C©&fc LT\ - v * K* 

k y h?4 hotuusfr o . sear y - 

[0 0 04] U^-M^y-JfcBfftfcL fiC£4K'.J 
[0005] 

m<?>4 vsmmmt ua. «-NaFeo 2 usiso 

LiCoOs . L i N i O2 &t*fl*flxe*M(l3t0) 
LiMn: 0 4 %t'(Wmimt>tlX^&. L*»U £ 



[0006] JhlStf) 3 -xwi&n^x-i&ffimmfo 

£„ LiCoOi «0g3£{i. Li 2 COs fcxCo (O 
H) 2 • yCoCOa ki&&&* 800° C— 900 

iCoO: - . 30%|£L(C<V). 

[0007] -TfUdtfU LiMm O4 *fDgiS 

*>. ll»ffcfcfi»tTa*<08^&3ftT^>t. L i M 
n 2 04 Ji. MnOi bhii COs WfitSrVJoy;** 

'ftSfSi&iYl : 20>itf>i&g8gS*l.THfc. ^C0%® 

[ooo8] z<mw\i. y**A4 

[0009] 

ix Mn 2 Oy (1. 1SX3S1. 5. 4. 2<Yg 

4. 4)x-^zti2>. z&v^-vA.Jxy—ixmimiE 

Wt?H±. *&T5agCa*J8. 16A-8. 1 8AcDleB 
rt-C&O. 4it. &»mp#3- lg/cm3 ~3. 5 

g/cm3 ^ssHrtT&s^ks-^ak-ri.. 
[ooio] z<7)v*vj>4*y-<xmmsmm 

XL i OH • H 2 OS-figfflL. icoS^5r^. ©»L 

fc&*&+7oo* c—iooo' cxmmmt&z 

[001 1 ] 

[ftfBi ^iiB^y^^A^jry-ijcaffiffljEffiw^ 
jEffifcfflU3tyf->>A>f^>-<}c®fi«. mtbx%m& 

(O— OktT»^.tLSLiMn2 O4 tt. JCPDS 
(Thejoint committee on po 
we r d i f f r a c t i o n s t a nd a r d s ) 
*-HfcJ:*k. *&?5g8ca#8. 248A. 
*«4. 281 g/cm3 *i%BB<oy^ 
A>f^yZ<>^l!!fflIffi««<i. ^H^CLix MmO 
v (1. 1£X£1. 5. 4. 2<Y^4. 4) Tip* 



3 

*U tfr?5l»a#8. 16A-8. 1 8A<98BflT*> 
9. tt:.M®mf>tf s 3. Ig/cm3 -3. 5g/c 

[0012] £*i&£J&tt*-&k, 4&Ofr>o+*?A4 

8a#yh$<&£itf>i:S*>*lS. K3&gptt*£.tli<0# 
tf>fc«tf>T/h$ < toX \^Z> i><r>t£Jbti& . 

[0013] v ^-^-a^fi^^cmRjea. 

[0014] zcom&vmiit urn. fep H t*rcL i m. 
^xhrni^^tiMm o 3 fc^iesiotsis 

ttfcj£LUL i OH • H 2 OS-fiM-T&CIfcT. £?L? 

i coftA&ffcRJBtfJ: 9*frU *IMB^H^ 
Lix Mm Ok (1. 1£X£1. 5. 4. 2<Y=g 

4.4) ■ct>id5raxt*^fil3S*^S$'C^ 

[00 1 5] 

TLi OH - H2 OfcBfSggfffftU C:i"L£>£«XD5fL 

700' CfcU M!^SIil2^SfcU^. CIO J: 3 
fcLTUf^Afc^ytfyweMfaFl. 33:2fc=5r 



(3) ®ffi¥8- 102 323 

4 

5 L i -M nft#fij££&U:. 

[ 0 0 1 6 1 tttaat lt % m wmmz^x 

Vf7J»t~?>tf><?) : £>\'ltA { l : 2&tf0. 86:2 
t^Li-Mnft^MLfc. &tC. <UT.£>3g 
SOL i -Mnft^SrJfltvcmffiJ-ffcSL-fcd'fcffl;* 
±Tfc. Li-Mnft^ i)-i£y7=J /9. 
70^. fifttt9 0 : 5 : 5 3f»FU 

mmmzBMLtihotftfiLLjE&t La. as 

10 b LXm* lmmOU^AmSriESfcPai^T 1 ^ 

S/X?>5: 1 : loateTa&Lfcftldni' Sfp? 
@fc Ulmol cO^MaJtSU^ASr^^-frTa 

[ 0 0 1 7 ] <ro i a t L-cffl^Ar 3®a«os 

oit. «S5eSl- OmA/cm' % mE8H4. 3V 

/3. ovcjascm^MioiiLfc. -f-^tes^Hifc* 
-r. Bitswc. $m.\\*#mm (v^j^t^y 

tiyffytlVVc&l. 3 3:2) ©L i -Mntfl^Hg^jE 
tt{C^Lfcfc£WM:?A4Stt. 0*2(2 
vy^yiO^ifc^l : 2<OLi-Mn>ffc£!8j£jEgfc: 

XfXO^Ufc^O. 8 6 : 2<?5Li-Mnfl:-&!B!)S:iES 

30 [0018] _hH?)3gS<DL i -M nfc^ifijtCOV* 

[0019] fll fcft^^a. S^P. RXSiti&l'P 

[0020] 
40 [fill 



(4) 



^^8-10 232 3 







A 








1. 3 3:2 


8. 1 69 


3. 2 8 


2. 1 4 8 




1 : 2 


B. 19 6 


4.2 9 


2. 0 1 1 


mm 


0. 8 6:2 


8. 3 5 0 


4. 1 9 


1.936 



[ 0 0 2 1 ] m 1 ^l^lttlSa^nJte*^ J: d 
< . 1 1M ?^Bfc*«-£ 1 0-»M ^B^scm&sjt 

<7)L i -Mn-fk^BsJi. itSWOL i -Mn-fcSfefclt 

[0022] <fe«U3S0!fc LT. fia^SiS^-c-Sifc 
«ffl§tLSv^>M¥Jfc y^AlCBfcSr&JHLTL 

1 -M n-ffc^Sr^jKUt „ V^gfit UMnO 

2 . U^AJ^tLTLij C0 3 £teBIU Uf-f 
Afc^ytfyco^ifcfci : 2fcU HiSWtHaw* 
STCL i -Mnfc^££jj)^fcfc3g**fcLT3fcBc 
«1M fMSSteft ofc. -e^S*5r02tqrf. AMI 
4#*WM?/l4ltt£jKL-C^&. iiOL i -Mn-fh 

SCIfciki^^ixfc. i^L i -M n-fc^^IEg 
KffiJB Lfc-fe;Wi. ltM 7^Bfc3J-rs 1 01M 
B»2Sc«S:fi*48*tt3. 4%T'fc->fc. 

[0023] wzfer>\um t lx. ^mkommmx 

h U ^Al^fc Srffiffl LX L i -M n L 

xl it cos Jtfflu UteMfcHaio^T. y^- 

vy^fXO^Ht^^ 38SOL i -Mnft^ 
ft££jSLfc«L 3m*iV£LXmC&r49VI8m: 
fr-yt:. *<9*S££03fc5S-r. B3fct>Wt v fll«5 
{iyf-^AfcW^y^^lb^l . 3 3 : 2«0L i - 
M nfc#|jj£ jESfcfcffl Lti t £ ?;Httt. AMI 
etty^Afc^y^O^HbiPl : 2<DLi-Mn 

yf-^AfcV^y^t/Ht^O. 86 : 2COL1-M 

[0024] Ztlt>0>Li-M nfa&fo\i. XUffijtM 
fit* Oi^Sxt^/UfBtSr^TfSCifc^i:*^^ 
fit^MffiWI^V^yf-^fr^y^;!/ 
Jt#l : 2<OLi-Mnfli^%S-jEfii{CffifflLfc-fe;l/ 
1 Hf>f ^BtSfTS 1 01M ?;PBtf>ifcm»l§* 



*#¥«6 9. 4%T-*>->3t. HfcSJtfl&DJt&HfcL 

HBB^ssta-cffiffl-f s y i-^mt tx l i 

-Mn{k#Hj££-j£LJt<. 

[002 5] vy^S^Ji:LTMn02 . 'J^-«>AJS 

y^^Afc-ry^yc7yE;Ht^«t3 3^a<OLi 

20 ^;Wi^2rtrr>5t„ -e<7S£SS:H4 fc^T. I4tfc^ 
T. flSl8ttyf->Afc-7y*><7)^;Ht^l. 33 : 
2C0L i -Mnjt^£jEffifci£fflU;i:£ W 

flS^iyf-^Afc^ytfytf^Jfctfl : 2£> 

l i -Mnit&faZiEme.wnLtit #wm ?>n# 

6 : 2<OLi-Mnfl^£IEffifc^Lfcfc£WM 
[0026] ifti^Li-Mnft^fefcL X*&fl^ft? 

30 ft&l^ffiTtf'h^y^Afcvytfyeo*^ 

ifc#0. 8 6 : 2tf>L i -Mnfc£!fc£jEffifcteJ8Ui 

-b;U0. 1 1M ?^B CJtt^ lOt>f ?;PB<9K«& 

m$mmi86. o%xt>^ti. hi, 02. S3, s 

4»tX^l^ltSLT^SJ:dK:. ^l*S«^y^ 
Afc-?y^><?yE^ikA»'l. 3 3 : 2Tft5Li-Mn 
ft^Hjli. IS^Saa*«8. 169A. ®mp#3. 2 

»!t:*>fe 9 3tScS5r^ Oii LX i §fi<7)fiT*^FL < i!'- 

40 fifcUT»^>nSLiMn 2 0 4 <D*ttt£*£ <JtHl 

[0027] 

x^z^mh z t wx'% h . 

50 [01] vytfyilflKMiu o 3 . y^Al^tL 
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i oh ■ h 2 oimL-c£f8.uztt&vnx&£®m 

[03] -?>J(fym\iZMn2 0 3 . AgftfcL 
i 2 COs £^LT^JftLfcfc^£jESifcfl!fflU: 

[04] V>#>Wm£MnOi . 'J^AUCflfcLi 
OH • Hi Otmm LKfc&foZiEmizmi L 

[flr^OiKH] 

1 *HBBOHHW<OL i — M n-ffc^!ft2r iESt^EflB 
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